Ocular involvement in dengue fever is a relatively rare occurrence, with reported incidence varying from 7.9% to 40.3%.\[[@ref1][@ref2]\] The posterior segment is most commonly affected, and sight-threatening complications can occur in 5%--8% of cases.\[[@ref3]\] The reported manifestations of dengue maculopathy include macular hemorrhage, retinal edema, foveolitis, along with other associated findings such as arteriolar sheathing, cotton-wool spots, perifoveal telangiectasia, and microaneurysms. Recently, acute macular neuroretinopathy (AMN) has been associated with dengue maculopathy.\[[@ref4]\] AMN lesions are characterized by hyporeflective parafoveal wedge-shaped areas on near-infrared imaging due to underlying deep capillary plexus (DCP) ischemia which shows as hyperreflectivity of the outer retinal layers on optical coherence tomography (OCT).\[[@ref5]\] Such DCP ischemic changes are usually not discernible by fluorescein angiography (FA). Optical coherence tomography angiography (OCTA) is a newer modality that allows noninvasive and high-resolution three-dimensional mapping of the retinal and choroidal circulations using endoluminal flow as contrast.\[[@ref6]\] This case report highlights the role of OCTA in delineating the level of pathological microvascular alterations in AMN associated with dengue maculopathy.

Case Report {#sec1-2}
===========

A 39-year-old female of Indian origin presented with complaints of diminution of vision in both eyes for the past 7 days. The decreased vision was associated with pain and redness in the right eye (OD) and was painless in the left eye (OS). She provided a history of febrile illness 15 days before the onset of ocular complaints, for which she had received treatment from outside. Laboratory workup revealed serology (immunoglobulin M) positive for dengue. On examination, her best-corrected visual acuity (BCVA) was 20/200 in the OD and 20/80 in the OS with intraocular pressure of 14 and 15 mmHg, respectively. Anterior segment examination revealed occasional cells in the anterior chamber and anterior vitreous in both eyes. Posterior segment examination showed the presence of grayish-white lesions with a granular appearance in the parafoveal region in OD and a few hard exudates and microaneurysms in OS \[[Fig. 1](#F1){ref-type="fig"}\]. FA was essentially normal in the early phase, with late phase showing mild parafoveal leakage in both eyes with microaneurysms in the OS. OCT scan passing through the macula of OD showed the presence of hyperreflectivity in the inner nuclear layer, outer plexiform layer (OPL), and outer nuclear layer (ONL) with disruption of the external limiting membrane (ELM), ellipsoid zone (EZ), and interdigitation zone (IZ) in the subfoveal region \[[Fig. 2](#F2){ref-type="fig"}\]. The OCT scan of OS revealed the presence of retinal thickening with a few intraretinal cystoid spaces \[[Fig. 3](#F3){ref-type="fig"}\]. OCTA *en face* images showed disruption of both the superficial capillary plexus (SCP) and DCP with flow deficit in the foveal region. There was an increase in the size of the foveal avascular zone. There was the presence of hairpin loop configuration of the adjacent retinal capillaries, suggestive of retinal capillary ischemia in OD. These changes persisted till the last follow-up visit at 6 months \[[Fig. 4](#F4){ref-type="fig"}\]. OCTA image of OS showed the presence of a hyperreflective round lesion corresponding to the microaneurysm seen on FA without any loss of SCP or DCP flow. The patient was treated with oral corticosteroids (1 mg/day oral prednisone) tapered over a 2-month period. The final BCVA at 6-month follow-up improved to 20/40 in OD and 20/50 in OS \[[Fig. 1](#F1){ref-type="fig"}\].

![Serial fundus photography of the patient with dengue acute macular neuroretinopathy. (a) Colored fundus photograph of the right eye at baseline shows a grayish-yellow lesion with granular appearance and irregular borders surrounding fovea. (b) The left eye had the presence of a few hard exudates and one visible microaneurysm. (c) The late-phase angiogram of the right eye shows ill-defined faint hyperfluorescence in the perifoveal region along with disc staining. (d) The late arteriovenous phase angiogram of the left eye shows the presence of a few microaneurysms. (e) Colored fundus photograph of the right eye at 6-month follow-up shows near complete resolution of the grayish-white macular lesion, while the left eye shows some residual hard exudates with improvement in foveal transparency (f)](IJO-65-1235-g001){#F1}

![(a) Optical coherence tomography line scan passing through the lesion in the right eye shows hyperreflectivity of the inner retinal layers (i.e. the ganglion cell layer, the outer plexiform layer, and the inner nuclear layer) in the parafoveal region along with hyperreflectivity of the outer retinal layers (outer plexiform layer, Henle\'s layer, and outer nuclear layer) at the fovea. In addition, there is disruption of the external limiting membrane, the ellipsoid zone, and the interdigitation zone in the foveal region. There is presence of hyperreflective dots in the preretinal space suggestive of vitreous cells. (b) The corresponding optical coherence tomography line scan at 4-week follow-up shows partial resolution of the hyperreflectivity of the inner retinal layers with restoration of the foveal contour. There is only partial restoration of the external limiting membrane, ellipsoid zone, and interdigitation zone layers. (c) The optical coherence tomography line scan at 6-month follow-up shows further resolution of the inner and outer layer hyperreflectivity with better delineation of the individual layers. However, there is mild residual disruption of the external limiting membrane, ellipsoid zone, and interdigitation zone layers (black arrows) with thinning of the outer nuclear layer (yellow asterisk). There is complete resolution of the overlying vitritis](IJO-65-1235-g002){#F2}

![(a) Optical coherence tomography line scan of the left eye shows the presence of intraretinal cystoid spaces which did not show any change at 4-week follow-up (b). Optical coherence tomography line scan at the 6-month follow-up shows partial resolution of the intraretinal cystoid spaces (c)](IJO-65-1235-g003){#F3}

![Optical coherence tomography angiography findings in dengue-associated acute macular neuroretinopathy. (a) Baseline optical coherence tomography angiography *en face* image of the superficial capillary plexus in the right eye shows disruption of the normal flow pattern of the superficial capillary plexus in the parafoveal region, leading to enlargement of the foveal avascular zone. (b) Baseline optical coherence tomography angiography *en face* image of the deep capillary plexus of the right eye showing similar disruption of capillary flow with hairpin loop configuration (yellow circle) of the surrounding capillaries. (c) Baseline optical coherence tomography angiography *en face* image of the superficial capillary plexus of the left eye shows a normal capillary flow pattern. (d) Baseline optical coherence tomography angiography *en face* image of the deep capillary plexus of the left eye shows the presence of a hyperreflective round structure corresponding to the microaneurysm seen on fluorescein angiography (yellow arrow). (e and f) Optical coherence tomography angiography *en face* images of the superficial capillary plexus and deep capillary plexus respectively at 6-month follow-up visit shows no reduction in the capillary flow void in the right eye. (g and h) Optical coherence tomography angiography *en face* images of the left eye at 6-month follow-up shows a normal flow pattern in the superficial capillary plexus (g), while the deep capillary plexus shows the persistence of the microaneurysm (h)](IJO-65-1235-g004){#F4}

Discussion {#sec1-3}
==========

Classically, dengue maculopathy has been associated with retinal edema, hemorrhages, and foveolitis, which is characterized by the foveal outer neurosensory retinal disruption.\[[@ref7]\] AMN is a recently reported unusual manifestation of dengue maculopathy.\[[@ref4]\] As such, AMN has been associated with conditions such as oral contraceptives, flu-like illness, and certain hypotensive states such as nocturnal hypotension.\[[@ref5][@ref8]\] The lesions of AMN are characteristic and typically localized to the outer retina due to ischemia of the DCP. Features of AMN include hyperreflectivity of the OPL and ONL and disruption of EZ, ELM, and IZ. In our index case, such features were observed on OCT scans along with deep capillary ischemia on OCTA. In addition, there was superficial retinal plexus ischemia as well. Capillary endothelial dysfunction or occlusion of precapillary arterioles due to immune complex deposition is the likely underlying mechanism of SCP and DCP ischemia in dengue maculopathy. Such arteriolar hypoperfusion has been postulated to be the pathophysiologic mechanism of retinal plexus ischemic entities such as AMN, cotton-wool spots, and paracentral acute middle maculopathy.\[[@ref9]\] In conditions with arteriolar ischemia, such as dengue, variable involvement of superficial/deep retinal vascular plexus can occur as in our case, who had AMN with superficial plexus involvement \[[Fig. 4](#F4){ref-type="fig"}\]. In addition, our patient showed the presence of microaneurysms with mild leakage resulting in retinal edema in OS \[Figs. [1](#F1){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. While there was an improvement in macular edema in OS over the follow-up, OD showed the persistence of ischemia and thinning of ONL over time \[[Fig. 2](#F2){ref-type="fig"}\].

Using OCTA, changes of AMN in our patient with dengue maculopathy are well appreciated at baseline and follow-up. In a recent case, retinal microvascular changes were demonstrated using OCTA in a patient with dengue fever with no clinically appreciable fundus lesions.\[[@ref10]\] However, our patient shows features of AMN clinically, on imaging and OCTA without much change in ischemia at 6-month follow-up.

Conclusion {#sec1-4}
==========

This case highlights the involvement of retinal capillaries at various levels (superficial/intermediate and deep) among patients with dengue maculopathy. OCTA appears to hold great value in demonstrating the spectrum of retinal ischemic changes from ophthalmoscopically undetectable lesion to AMN-like features in patients of dengue maculopathy. This technology provides insights into the level of pathophysiological alterations in these eyes and helps in determining the visual prognosis.
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